Sonoporation as an Approach for siRNA delivery into T cells.
Delivery of small interfering RNAs (siRNAs) into primary T cells is quite challenging because they are non-proliferating cells and are difficult to transfect with non-viral approaches. Because sonoporation is independent of the proliferation status of cells and siRNA acts in the cell cytoplasm, we investigated whether sonoporation could be used to deliver siRNA into mouse and human T cells. Cells mixed with Definity microbubbles and siRNA were sonicated with a non-focused transducer of center frequency 2.20 MHz producing ultrasound at a 10% duty cycle, pulse repetition frequency of 2.20 kHz and spatial average temporal average ultrasound intensity of 1.29 W/cm2 for 5 s and then examined for siRNA fluorescence by flow cytometry analysis. These sonoporation conditions resulted in high-efficiency transfection of siRNA in mouse and human T cells. Further, the efficacy of siRNA delivery by sonoporation was illustrated by the successful visualization of decreased methylation-controlled J protein expression in mouse and human CD8 T cells via Western blot analysis. The results provide the first evidence that sonoporation is a novel approach to delivery of siRNA into fresh isolated mouse and human T cells in vitro, and might be used for in vivo studies in the future.